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The goal of this project is to study of how to achieve the required
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a) FY 2006-2007 Accomplishments: Efforts in detector R&D have concentrated
on the development of a hadron calorimeter for an ILC detector. Current
designs of ILC detectors are driven by the application of Particle Flow
Algorithms (PFAs) to the reconstruction of hadronic Jjets. A jet energy
resolution of 30%/VE has been defined as the design goal. PFAs require that
the calorimeter be read out with extremely fine segmentation and be located
inside the superconducting coil. The intermediate goal of the Argonne group
is to build and test a 1 m’ prototype section of a hadron calorimeter
equipped with Resistive Plate Chambers (RPCs). In the past year the group
achieved the following accomplishments: a) Two complete PFAs have been
developed and tested within the SiD detector concept. The achieved
resolutions are approaching the goal of 30%/VE. b) RPCs have been tested in
the Fermilab test beam. The results were shown to be consistent with
measurements obtained previously with cosmic rays. c¢) The front-end ASIC
for the readout of RPCs has been prototyped. Prototype ASICs were
thoroughly tested at Argonne. The results were very satisfactory. d) The
design of the entire chain of the electronic readout system for the
prototype section has been completed, prototyping of the individual
subsystems has begun and we are assembling a vertical slice of the complete
readout chain. e) Significant contributions to the development of the SiD
detector, including proposals for the mechanical structure of the
calorimeter, were made.

b) FY 2008 Plans: The development of PFAs will continue, with the aim of
achieving the required jet energy resolution in the simulation. The
algorithms will be used to optimize the SiD detector design, balancing
performance versus cost. An RPC based test calorimeter with 400k readout
channels will be constructed. The cell size will be of order 1lcm?,
providing an unprecedented spatial resolution. The prototype calorimeter
will be tested in the Fermilab test beam with protons, pions, and muons in
the energy range of 1 to 120 GeV.

The work on the SiD detector design study will continue. It is expected
that the design will have been optimized at this time and that efforts on a
full mechanical design, including structural analysis, will start. First
prototype components will be produced for SiD.

c) FY 2009 Plans: The prototype section will be thoroughly tested in the
Fermilab test beam. The data will be analyzed and compared to predictions
of wvarious hadronic shower simulations. Work on optimizing the design of
RPCs for use in the hadron calorimeter of an ILC detector and of developing
a highly multiplexed readout system will commence. Further optimization of
the SiD design and prototyping and testing of subcomponents will take
place.






